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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

McGouey (4,308,592) and Van Zant "Microchip Fabrication." 

In re claim 1, McGouey teaches in figure 2a-2g a method for fabricating a 
magnetoresistive sensor (22) comprising: 

a) providing a magnetoresistive structure (structure illustrated in fig. 2a-2g) including 
one or more ferromagnetic layers (34); 

b) disposing a mask (12) between the magnetoresistive structure and an ion source 
(mask "12" is protecting portions of the magnetoresistive layer "34" from ion implantation 
in fig. 2E-2G. An ion source is not shown by McGouey however McGouey teaches that 
ion implantation occurs in the unmasked portions, which inherently includes an ion 
source to provide ions for the implanation-col. 5, lines 14-30), wherein the mask (12) 
covers selected portions of the magnetorestive structure to define a sensor (22), (see 
fig. 2F where the mask "12" covers the structure to define a sensor "22"; col. 5, lines 21- 
28); and 

c) exposing one or more unmasked portions the structure to ions to substantially reduce 
or eliminate a magnetoresistance of the unmasked portions while leaving the 
magnetoresistive structure substantially intact (col. 5, lines 25-30). 
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However, McGouey is silent on whether the exposure of one or unmasked 
portions of the structure to ions is substantially near room temperature. However, Van 
Zandt teaches that ion implantation takes place near room temperature (pg. 339, lines 
20-29). Therefore, it would have been obvious to one skilled in the art at the time of the 
invention to perform ion implantation substantially near room temperature in order to 
increase control of the location and number of dopants put in the wafer and eliminate 
side diffusion. 

In re claim 2, McGouey teaches wherein the ions irradiate one or more 
ferromagnetic layers in the unmasked portions of the magnetoresistive structure (col. 5, 
lines 21-23; col. 5, lines 31-37; ref. 52, 54, 56, 58, 60 found in fig. 2G). Note that on pg. 
7, lines 13-15 applicant's instant specification discloses that ion irradiation and 
implantation are interchangeable. 

In re claim 3, McGouey teaches wherein the ions are implanted into one or more 
ferromagnetic layers in the unmasked portions of the magnetoresistive structure (col. 5, 
lines 21-23; col. 5, lines 31-37; ref. 52, 54, 56, 58, 60 found in fig. 2G). 

In re claim 4, McGouey teaches wherein ferromagnetism of one or more 
ferromagnetic layers in the unmasked portions of the magnetoresistive structure is 
substantially reduced or eliminated (col. 4, lines 40-43; col. 5, lines 25-30). However, 
McGouey is silent on whether the unmasked portions of the structure are substantially 
near room temperature. However, Van Zandt teaches that ion implantation takes place 
near room temperature (pg. 339, lines 20-29). Therefore, it would have been obvious to 
one skilled in the art at the time of the invention to perform ion implantation substantially 
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near room temperature in order to increase control of the location and number of 
dopants put in the wafer and eliminate side diffusion. 

As applied to claim 1, claims 5, 6 and 9 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over McGouey and Van Zant "Microchip Fabrication" in 
further view of Lin (5,949,623). 

In re claim 5, McGouey teaches a method for fabricating a magnetoresistive 
sensor (abstract). However, McGouey does not teach prior to step c), sputtering the 
unmasked portions, wherein shadowing the mask forms one or more tails, wherein the 
tails are exposed to ions in step c). However, Lin teaches in figures 3 & 4 sputtering the 
unmasked portions, wherein shadowing the mask forms one or more tails, wherein the 
tails are exposed to ions in step c) (col. 2, line 65 - col. 3, line 61). Therefore it would 
have been obvious to one skilled in the art at the time of invention to modify the method 
of McGouey to sputter the unmasked portions and to shadow the mask in order to form 
tails because a tail is often formed in the region between the magnetoresistive structure 
and an ion source. 

In re claim 6, McGouey teaches a method for fabricating a magnetoresistive 
sensor (abstract). However, McGouey does not teach the type of mask. However, Lin 
teaches wherein the mask is a contact photolithographic resist mask (col. 2, lines 64- 
66). Therefore, it would have been obvious at the time of invention to modify the method 
of McGouey to include the use of a contact photolithographic resist mask in order to 
mask the magnetoresistive sensor in the active region. 
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In re claim 9, McGouey teaches a method for fabricating a magnetoresistive 
sensor (abstract). However, McGouey does not teach wherein the ions are projected 
through a mask and focused onto the magnetoresistive structure, also known as ion 
beam sputtering. Lin teaches ion beam sputtering where the ions are projected through 
a mask and focused on the magnetoresistive structure (col. 3, lines 50-56). Therefore, it 
would have been obvious to one skilled in the art at the time of the invention to modify 
the method of McGouey in order to control sputtering and the shadowing effects of the 
mask. 

As applied to claim 1, claim 7 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over McGouey and Van Zant "Microchip Fabrication" in further view 
of Campbell etal. (5,264,981). 

In re claim 7, McGouey teaches a method for fabricating a magnetoresistive 
sensor (abstract). However, McGouey does not teach the type of mask. However, 
Campbell et al. teaches the use of a contact electron beam resist mask (col. 3, lines 1- 
19; col. 8, lines 60-65). Therefore, it would have been obvious to one skilled in the art at 
the time of invention to modify the method of McGouey to include the use of a contact 
electron beam resist mask in order to deposit the ferroelectric films found in a 
magnetoresistive sensor device that lead to good magnetic properties, high wear 
resistance, and high hardness. 

As applied to claim 1, claim 8 is rejected under 35 U.S.C. 103(a) as being 
unpatentabl over McGouey and Van Zant "Microchip Fabrication" in further view 
of Mauri et al. (5,614,727). 
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In re claim 8, McGouey teaches a method for fabricating a magnetoresistive 
sensor (abstract). However, McGouey does not teach the type of mask. However, Mauri 
et al. teaches the use of a stencil mask (step 62; col. 5, line 55 - col. 6, line 20; col. 6, 
lines 49-55). Therefore, it would have been obvious to one skilled in the art at the time 
of the invention to use a stencil mask in order to define the shape of the bottom contact 
and easily remove the stencil mask along with unwanted material after sputtering. 

As applied to claim 1, claim 9 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over McGouey and Van Zant "Microchip Fabrication" in further view 
of Stengl et al. (4,985,634). 

In re claim 9, McGouey teaches a method for fabricating a magnetoresistive 
sensor. However, McGouey does not teach wherein the ions are projected through a 
mask and focused onto the magnetoresistive structure. However, Stengl et al. in figure 
3 teaches ion beam lithography which projects ion through a mask and focuses them 
onto a semiconductor wafer (abstract; col. 1, lines 2042; col. 18, lines 46-66). Therefore, 
it would have been obvious to one skilled in the art at the time of the invention to modify 
the method of McGouey by projecting ions onto the wafer through a mask in order to 
reduce distortion and blurring. 

Allowable Subject Matter 

Claim 10 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. The following is a statement of reasons for the 
indication of allowable subject matter: McGouey teaches in figure 2a-2g a method for 
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fabricating a magnetoresistive sensor (22) comprising: a) providing a magnetoresistive 
structure (structure illustrated in fig. 2a-2g) including one or more ferromagnetic layers 
(34); b) disposing a mask (12) between the magnetoresistive structure and an ion 
source (mask "12" is protecting portions of the magnetoresistive layer "34" from ion 
implantation in fig. 2E-2G. An ion source is not shown by McGouey however McGouey 
teaches that ion implantation occurs in the unmasked portions, which inherently 
includes an ion source to provide ions for the implanation-col. 5, lines 14-30), wherein 
the mask (12) covers selected portions of the magnetoresistive structure to define a 
sensor (22), (see fig. 2F where the mask "12" covers the structure to define a sensor 
"22"; col. 5, lines 21-28); and c) exposing one or more unmasked portions the structure 
to ions to substantially reduce or eliminate a magnetoresistance of the unmasked 
portions while leaving the magnetoresistive structure substantially intact (col. 5, lines 
25-30). McGouey is silent on the width of the sensor. Aboaf et al. (5,142,768) teaches 
away from the claim limitation of forming a magnetoresistive sensor with a width of 
between about 5-200 nm. Aboaf et al. teaches in col. 5, lines 23-38 that the width of the 
magnetoresistive sensor is about 12 urn which is 120,000 A. Prior art does not teach or 
suggest a method for fabricating a magnetoresistive sensor with the preferred method 
where the width of the magnetoresistive sensor is between about 5-200 nm. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Heide et al. (4,840,178) teaches that the ion implantation of 
magnetoresistive structure is a low temperature process because the low temperature 
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ion implantation allows the magnet to retain its magnetism and leave the 

magnetoresistive structure substantially intact (col. 7, lines 30-36). 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group Receptionist whose telephone number is (703) 308-0957. See 
MPEP 203.08. 

Any inquiry concerning this communication from the examiner should be directed 
to Lisa Kilday whose telephone number is (571) 272-1962. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Kamand Cuneo, 
can be reached on (571) 272-1957. The fax number for the group is (703) 872-9306. 
MPEP 502.01 contains instructions regarding procedures used in submitting responses 
by facsimile transmission. 



Lisa Kilday 
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